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ABSTRACT 

L inear  d i sc r im inan t  func t ion  ana l ys i s  o f  sca le  pa t t e rns  o f  age 1.3 sockeye 
salmon (Oncorhynchus  n e r k a )  and age composi t ion data obta ined f rom the  escape- 
ments and commercial catches i n  Lynn Canal ( D i s t r i c t  15), Southeastern Alaska 
prov ided the  bas is  f o r  appo r t i on i ng  t he  ca t ch  i n t o  i t s  component runs o f  Chi- 
k a t  and Chi1 koot Lakes. The t o t a l  r e t u r n  o f  sockeye salmon t o  Lynn Canal i n  
1982 was 456,722 o f  which 273,528 were harvested and 183,194 escaped t o  spawn. 
The r e t u r n  of sockeye salmon of C h i l k a t  Lake o r i g i n  was 204,383 o f  which 
124,162 (60.8%) were harvested and 80,221 escaped t o  spawn. The r e t u r n  o f  
sockeye salmon of Ch i l koo t  Lake o r i g i n  was 252,339 of which 149,366 (59.2%) 
were harvested and 102,973 escaped t o  spawn. 



INTRODUCTION 

The D i s t r i c t  15 d r i f t  g i l l n e t  f i shery  operates in those waters of Lynn Canal, 
Southeastern Alaska north of L i t t l e  Island (Figure 1 ) .  While a l l  f ive  species 
of Paci f ic  salmon (Oncorhynchus sp.) a r e  harvested, the  f l e e t  t a rge t s  on sock- 
eye salmon (0. nerka) from June through l a t e  August. During the period 1970 
t o  1981 the f i shery  harvested between 18,388 and 193,701 sockeye salmon each 
year.  The average annual harvest f o r  t h i s  same period was 111,184. Sockeye 
salmon harvested in Lynn Canal or ig ina te  from the Chil koot Lake and Chil kat 
Lake systems. The geography of Lynn Canal coupled with s imi lar  migratory 
timing of these two runs r e s u l t s  i n  a mixed stock f i shery .  

Estimation of the  numbers of f i s h  harvested by run i s  essent ia l  t o  sound manage- 
ment. Catch apportionment of the run coupled with escapement counts provide 
est imates of t o t a l  return by brood year .  Total return estimates can subsequently 
be used t o  model spawner-recruit re la t ionships ,  t o  estimate optimum escapement 
requirements, and t o  fo recas t  run s ize .  

The purpose of t h i s  report  i s  to  provide est imates of the  catch,  escapement, 
and to t a l  return by age c l a s s  f o r  the sockeye salmon returning t o  the Chilkat 
and Chi 1 koot Lake systems i n  1982. Previous s tudies  demonstrated the f eas ib i l  i ty  
of identifying Chilkat and Chilkoot sockeye salmon using sca le  pa t te rns  of t h e  
freshwater zone (Bergander 1974; Marshal 1 e t  a1 . 1982). We used a combination 
of l i n e a r  discriminant analys is  of sca le  pa t te rns  and age composition data to  

I 

est imate the contr ibut ion of each r u n  t o  the catch. 

METHODS 

Numbers of Fi sh 

Catch s t a t i s t i c s  reported i n  t h i s  paper were obtained from preliminary data on 
the harvest of sockeye salmon in D i s t r i c t  15 a s  of February 1983. Estimates of 
the  escapement t o  each r i v e r  were obtained by v isual ly  counting the number of 
f i s h  through weirs. The Chilkat River weir operated from 25 June through 8 
October. The Chilkoot River weir operated from 3 June through 16 September. 

Age Composition 

Examination of sca le  samples provide age information of f i s h  in  the  catch and 
escapement. Samples were col lected on the l e f t  s ide  of the f i s h  approximately 
two rows above the l a t e r a l  l i n e  and on the diagonal row downward from the post- 
e r i o r  inser t ion  of the dorsal f i n .  Scales were mounted on gum cards and impres- 
s ions were made in ce l lu lose  ace ta t e  (C lu t t e r  and Whitesel 1956). Ages were 
recorded in European1 notat  ion. 

European formula: Numerals preceding the decimal r e fe r  to  the number of 
freshwater annuli ,  numerals following the decimal a re  the  number of marine 
annuli .  Total age i s  the sum of these two numbers plus 1. 



Figure 1. Map o f  Lynn Canal w i t h  i n s e t  of Southeastern Alaska.  
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Scale samples were collected from the commercial catch for each fishing period 
from 13 June through 14 September and age composition was estimated for each of 
those periods. Catches made a f t e r  th i s  date were small and did n o t  justify the 
cost of sampling. We assigned the same age composition t o  catches made a f t e r  
14 September as was computed for  the period 12 September - 14 September. 

Scale samples were collected from f ish captured a t  the Chilkat and Chilkoot River 
weirs by dipnetting and by use of fyke traps positioned on the upstream side of 
the weirs. A beach seine was also used t o  capture adults a t  the Chilkat weir 
s i t e .  Age composition data collected on a daily basis was pooled with two objec- 
tives in mind. Firs t ,  a minimum sample of approximately 550 was desired and 
second we hoped to s p l i t  the available samples into a t  least  three time periods. 
Sufficient samples were available from bo th  escapements to accomplish these 
objectives. 

Stock Identification 

Estimates of the contribution of the Chilkat and Chi1 koot River runs t o  the 
commercial catch were made using linear discriminant function analysis of scale 
patterns and age composition data. Because of the dominance of age 1.3 f ish in 
the Chilkoot River stock, we limited our scale pattern analysis estimates t o  
th i s  age class. 

Scale Measurements : 

Scale impressions were magnified to  100 power and projected onto a digitizing 
tablet  using equipment similar t o  that described by Ryan and Christie (1976). 
Data was recorded onto computer diskettes from the digit izer tablet  under the 
control of a FORTRAN program executing on a microcomputer. Measurements were 
taken along an axis approximately 20 degrees off the primary scale axis; th i s  
axis i s  approximately perpendicular to  the sculptured f ie ld .  We measured the 
distance between each circulus in each of three scale pattern zones. The zones 
were: (1) scale focus to the outside edge of the freshwater annulus; (2) out- 
side edge of the freshwater annulus to the l a s t  circulus of plus growth; and 
(3) the l a s t  circulus of the plus growth zone t o  the outer edge of the f i r s t  
ocean annulus (Figure 2 ) .  A se t  of 11 variables was then computed for each of 
these three zones (Tab1 e 1 ) . 
Analytical Procedures : 

Linear discriminant function analysis (Fisher 1936; Dixon and Brown 1979) of 
scale pattern data was used to identify the origin of sockeye salmon harvested 
in the fishery. We constructed the discriminant function with scale pattern 
data collected from fish in the escapements t o  each of the respective r iver ' s  
in previous years because of our need t o  determine the origins of fish harvested 
on an in-season basis and because of the long delay between the fishery and the 
availabili ty of escapement samples from Chilkat River f ish.  We evaluated this  
procedure with samples collected from the current year when the samples became 
available. Because there was no significant difference we did not reclassify 
the fishery samples with a year specific model. 



Figure 2.  Photograph of a sockeye salmon sca le  showing the three zones 
measured. 



Table 1. Var iab les computed from scal e  p a t t e r n s  f o r  i n c l u s i o n  i n  t he  1  i nea r  
d i sc r im inan t  f u n c t i o n  ana l ys i s .  

Var iab le  Name Desc r i p t i on  

MIN ( i  ) 

MAX(i) 

LMIN ( I )  

NCH ( i  ) 

Number o f  c i r c u l i  i n  zone ( i ) .  

Measured s i z e  o f  zone ( i ) .  

Distance from t h e  beginning o f  zone i t o  t he  second 
c i r c u l u s  o f  zone ( i ) .  

D is tance f rom t h e  beginn ing o f  zone i t o  t h e  f o u r t h  
c i r c u l u s  o f  zone ( i ) .  

Distance f rom t h e  beginn ing o f  zone i t o  t h e  s i x t h  
c i r c u l u s  o f  zone ( i ) .  

D is tance f rom t h e  beginn ing o f  zone i t o  the  e i gh th  
c i r c u l u s  o f  zone ( i ) .  

D is tance between t h e  two c l o s e s t  c i r c u l i  i n  zone ( i ) .  

The maximum d is tance  between two cont iguous c i r c u l  i 
i n  zone ( i ) .  

The d is tance  from t h e  beginn ing of the  zone ( i )  t o  
the f i r s t  c i r c u l u s  o f  v a r i a b l e  MIN( i )  i n  zone ( i ) .  

The d is tance  f rom the  beginn ing o f  zone (i) t o  t he  
f i r s t  c i r c u l u s  o f  v a r i a b l e  MAX(i) i n  zone ( i ) .  

The number o f  c i r c u l  i i n  t he  f i r s t  h a l f  o f  zone (i). 

Where i = 1, 2, 3. 



Selection of a subset of t he  33 characters  f o r  inclusion in t h e  discriminant 
model was made by of fer ing  a l l  var iab les  t o  the  stepwise procedure described 
by Dixon and Brown (1979) with an F level f o r  inclusion s e t  a t  4.0. We then 
compared the  accuracy of the models generated a t  each s tep in t h e  ana lys is  and 
when incl usion of addi t ional  variabl e s  f a i l e d  t o  produce increased accuracy we 
ignored t h e i r  use in subsequent ana lys is .  

Estimates of the proportion of age 1.3 f i s h  or ig ina t ing  from the Chilkat and 
Chilkoot Rivers was made by c l a s s i fy ing  sca l e  pa t te rn  data obtained from a 
sample of the  commercial catch during each f i sh ing  period. Point est imates  
were corrected f o r  mi scl  a s s i f  ica t ion  e r r o r  r a t e s  using the procedure of Cook 
and Lord (1978). The variance and 90% confidence in t e rva l s  f o r  these est imates  
was computed using the  procedures of Pel l a  and Robertson (1 979). 

Estimates of t he  proportion of other  age c l a s ses  in the  f i she ry  or ig ina t ing  from 
the two r i v e r s  was made using the  age 1 .3  est imates  and the r a t i o  of age 1 . 3  
f i s h  in the  escapements t o  the  o ther  age c lasses  using the formula: 

A 

Where: S i  j = Estimated proportion of stock i i n  the harvest 
of age j. 

tile3 = Estimated proportion of stock i i n  the harvest 
of age 1.3 fish. 

A 

E i j  = Estimated proportion of age j f i sh  i n  stock i 's 

A 

EilO3 = Estimated proportion of age 1.3 f i sh  i n  stock i 's  
escapement. 

RESULTS 

Numbers of Fish 

The t o t a l  harvest of sockeye salmon in the  Lynn Canal ( D i s t r i c t  15) area was 
273,528 (Table 2 ) .  The harvest occurred over a 19-week period beginning 13 June 
and l a s t i n g  through 18 October. The harvest peaked during the  period 25 July t o  
13 August. Management s t r a t e g i e s  t o  se l ec t ive ly  harvest  o r  pro tec t  stocks of 
sockeye, pink (0. gorbuscha) , chum (0. keta) , O r  coho (0.  k i s u t c h )  salmon pro- 
duced considerable weekly var ia t ion  in the  time, a r e a s ,  and gear permitted. 
These regulatory measures a r e  summarized a s  footnotes  t o  Table 2. 



Table 2. Harvest  of sockeye salmon i n  Lynn Canal ( D i s t r i c t  15) by per iod,  
1  982. 

S t a t i s t i c a l  Hours Boats 
Sect ion week Per iod  (H) (B) Catch 

Sect ion 15-A open i n  t he  waters o f  C h i l  koot  I n l e t  n o r t h  o f  t h e  l a t i t u d e  
o f  the  Katzehin F l a t s  buoy and i n  t h e  waters  o f  Lynn Canal south of t he  
l a t i t u d e  o f  t h e  southernmost t i p  o f  Ta lsan i  I s l a n d  and eas t  o f  a  l i n e  
f rom the  southernmost t i p  o f  Ta lsan i  I s l a n d  t o  E ldred Rock l i g h t  and 
n o r t h  o f  the  l a t i t u d e  o f  E ldred Rock l i g h t .  

2 C h i l  koot  I n l e t  open n o r t h  a t  59°10'00'1 N. l a t i t u d e .  
3 F i sh ing  pe r i od  r e s t r i c t e d  t o  day1 i g h t  hours ( 4  a.m. through 11 :59 p.m.) 

Sect ion 15-Aopen o n l y  i n  t h e w a t e r s  o f  Ch i l koo t  I n l e t  n o r t h  o f  59"10'00" 
N. l a t i t u d e  and i n  t h e  waters of  Lynn Canal south o f  t he  l a t i t u d e  of t he  
southernmost t i p  o f  Ta lsan i  I s l and .  

Ch i l  koot  I n l e t  no r theas t  o f  a  l i n e  f rom a  p o i n t  on t he  eastern shore o f  
Lynn Canal a t  t he  l a t i t u d e  o f  t h e  Katzehin F l a t s  buoy t o  I nd i an  Rock l i g h t  
t o  Taiya Po in t  was closed. Lutak I n l e t  f i s h i n g  boundary extended t o  C h i l -  
koo t  R i ve r  mouth f o r  t he  f i n a l  12 hours. 



Table 2 .  Harvest of sockeye salmon in Lynn Canal ( D i s t r i c t  15)  by period,  
1982 (continued).  

Section 15-A f i sh ing  boundaries ident ica l  t o  previous period except 
northern Lutak I n l e t  boundary returned t o  standard boundary of 59" 18 '  
48" r.1. l a t i t u d e ,  135"31 '36" W. longitude. 

Section 15-A open 48 hours, except Chilkoot I n l e t  and Lutak I n l e t  north 
of 59"10'00" N .  l a t i t u d e  open through 8/13 a t  11:59 a.m. and l imited t o  
day1 ight  hours ( 4  a.m. through 11 :59 p.m.). Chi1 kat  I n l e t  and Lynn Canal 
waters west and north of a l i n e  from the  southernmost t i p  of Seduction 
Point t o  the southernmost t i p  of Talsani Island t o  the  western shore of 
Lynn Canal a t  t h e  l a t i t u d e  of the  southernmost t i p  of Talsani Island was 
closed (Total = 108 hours).  

Sect ions 15-B and 15-C open f o r  48 hours. Section 15-A open f o r  96 hours 
in  the waters of Lynn Canal south of t h e  l a t i t u d e  of the southernmost t i p  
of Talsani Island and in the waters of Chilkoot I n l e t  and Lutak I n l e t  north 
of 59"10100" N .  l a t i t u d e .  

Chilkat  I n l e t  north of t h e  l a t i t u d e  of Glacier  Point was closed. Section 
15-C open f o r  48 hours. Section 15-A open f o r  72 hours, b u t  extended f o r  
an addi t ional  48 hours in the portion of Section 15-A north of 59"10100" 
N .  l a t i t u d e .  (Total = 120 hours).  
Chil kat I n l e t  north of the  l a t i t u d e  of the  northernmost t i p  of Kochu Island 
was closed. 

Chilkat  I n l e t  no r th ' o f  a l i n e  from the Glacier  Point marker t o  the western- 
most t i p  of Twin Coves was closed. 

Section 15-C open only south of the  l a t i t u d e  of Bridget Point .  Chil kat 
I n l e t  north of a l i n e  from the  Glacier  Point marker t o  t he  westernmost 
t i p  of Twin Coves was closed. 

Sections 15-A and 15-C open f o r  48 hours. 



The ~ s t i n ~ a t e d  escapement o f  sockeye sa'lmon t o  C h i l k a t  Lake was 80,221 f i s h  
(Table 3 ) .  The we i r  was i n s t a l l e d  on 3 June and t h e  f i r s t  f i s h  counted on 
25 June, count ing cont inued through 7 October. Counts were gene ra l l y  low 
and sporad ic  du r i ng  the  months of June, Ju l y ,  and August. Approximately 75% 
o f  t he  r un  occurred dur ing  September. Very low counts f rom 7 t o  11 September 
probably  r e s u l t e d  f rom f l o o d i n g  s i l t  laden water f rom T s i r k u  R i ve r  backing 
up i n t o  t he  C h i l k a t  R i ve r  slough. 

The est imated escapement i n t o  Ch i l koo t  Lake was 102,973 f i s h  (Table 4). 
Counts were f a i r l y  low f rom 3 June t o  14 June. An e a r l y  surge l a s t i n g  f rom 
15 June t o  29 June r e s u l t e d  i n  23,156 f i s h ,  o r  22.5% o f  the  escapement. Counts 
o f  on l y  several  hundred per  day p reva i l ed  u n t i l  mid J u l y .  From mid June through 
mid August d a i l y  counts were i n  t he  1000-4000 range. Two modes were ev iden t  i n  
t he  escapement counts, t he  f i r s t  be ing  s t r o n g l y  def ined a t  18 June and t he  
second weakly de f ined  mode occu r r i ng  the  l a s t  week o f  Ju l y .  

The mean a e r i a l  dates of t he  Ch i l koo t  R i ve r  and C h i l k a t  R ive r  escapements were 
198.8 (18  J u l y )  and 255.5 (13 September), r e s p e c t i v e l y  (F igure  3 ) .  The v a r i -  
ance of t h e  escapement counts shows t h a t  t h e  Ch i l koo t  R i ve r  escapement was more 
p r o t r a c t e d  than the  escapement i n t o  t he  C h i l k a t  R i ve r  (504.8 vs 417.9). 

Age Composition 

Th is  sec t i on  summarizes the  sockeye salmon age composi t ion f o r  those f i s h  com- 
m e r c i a l l y  caught and those i n  t he  escapements. S i g n i f i c a n t  d i f f e rences  a re  
ev iden t  i n  t he  escapement age composi t ion data which by i t s e l f  prov ides i n s i g h t  
i n t o  the  s tock composi t ion o f  t h e  catch. 

Escapement: 

The Ch i l koo t  R i ve r  data was d i v i ded  i n t o  t h ree  t ime per iods  and d i f f e rences  a re  
ev i den t  between these per iods  (Table 5 ) .  Age 1.3 f i s h  dominated the  escapement. 
The percent  of age 1.3 f i s h  i n  the samples decreased i n  each o f  these t ime per-  
i ods  from 92.5% e a r l y  t o  68.5% l a t e  i n  t he  run. The percent  o f  age 1.2 f i s h  
increased i n  samples c o l l e c t e d  du r i ng  t he  season f rom 5.5% t o  29.7%. F ish  o f  
o t h e r  age c lasses were ra re .  Samples c o l l e c t e d  du r i ng  the  pe r i od  11 June through 
18 J u l y  i n d i c a t e  t he  presence o f  s l i g h t l y  more males (54.5%). Dur ing the  pe r i od  
from 19 J u l y  through 30 J u l y  females were s l i g h t l y  more abundant (55.0%). Dur- 
i n g  t h e  l a s t  sampling pe r i od  from 31 J u l y  through 8 September each sex was 
approximately equa l l y  represented i n  samples. 

The age composi t ion o f  t he  Chi1 k a t  R ive r  sockeye salmon escapement was d i ve r se  
(Table 6 ) .  Age 2.2 f i s h  increased f rom 3 2 . 6 W o  54.2% o f  the  samples dur ing  
t he  season. Age 2.3 f i s h  increased f rom 27.8% t o  39.1% o f  the  sample between 
the  f i r s t  and second per iods  and no s i g n i f i c a n t  change was ev i den t  between the  
second and t h i r d  per iods.  The percent  o f  age 1.3 f i s h  decreased d rama t i ca l l y  
between the f i r s t  (32.6%) and second (1.7%) sample per iods and d i d  n o t  change 
between t he  second and t h i r d  per iods.  Age 1.2 f i s h  accounted f o r  a  small per -  
cen t  of samples co l l ec ted ,  and i n  a l l  th ree  per iods  ranged f rom 0.8% t o  5.0%. 
Sex composi t ion of t h e  samples i n d i c a t e s  t h a t  bo th  sexes were represented 
approximately e q u a l l y  i n  each per iod .  



Table 3. Daily and cumulative escapement of sockeye salmon past the Chilkat 
River weir, 1982. 

.................................................................. 
NUhIBERS PROPORTION .............................................. 

DATE DAILY CUEIULATIVE DAILY CUMULATIVE .................................................................. 
J u n e  3  

4 
5 
6  
7  
8 
9  

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1 
22 
2  3 
2  4 
2 5  
26 
2 7 
2  8  
2  9 
3  0  

J u l y  1 
2  
3 
4 
5 
6  
7  
8  
9 

1 0  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
21  
2  2 
2  3 
2  4 
2 5 
26 
2 7  
2 8 
2 9 
3 0 
3 1 

A u g u s t  1 
2  
3 
4 
5 
6  
7  
8  
9  

1 0  





Table 4 .  Daily and cumulative escapement of sockeye salmon p a s t  t h e  Chi lkoot  
River w e i r ,  1982. 

- - -  

NUPIEERS P R O P O R T I O N  .............................................. 
D'AT E D A I L Y  CUPlULATIVE D A I L Y  CUPiULATIVE .................................................................. 

J u n e  3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 

$12 
2 3 
24 
25 
2 6 
2 7 
28 
29 
3 0 

J u l y  1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
2 2 
23 
2 4 
2 5 
26 
27 
2 8 
2 9 
3 0 
3 1 

A u g u s t  1 
2 
3 
4 
5 
6 
7 







Table 5. Age and sex composition of sockeye salmon sampled a t  Chilkoot River 
wei r ,  by da te ,  1982. 



Table  6. Age and sex compos i t i on  o f  sockeye salmon sampled a t  C h i l k a t  R i v e r  
by date ,  1982. 

- 
KE - 

1.2 2.2 2.3 on1 m m ~ ,  -- - -- -- - - - - - - -  
DATE RUES FEPP\LFS 1 0 ~ ~ .  HALE m f f i  ma HALES FEEP\LE m HALE ~ F S  ma W\LES ~ E S  m m  WE FE~MI.ES m m  -- 



Estimates of t he  t o t a l  number of sockeye salmon of each age c l a s s  in the  escape- 
ments t o  the  Chilkoot and Chilkat Rivers was made by applying period age compo- 
s i t i o n  data t o  the number of f i s h  passing the  weir during those time periods 
and summing the  est imates  across  the time periods. The escapement of sockeye 
salmon t o  the  Chil kat River (Table 7) was dominated by age 2.2 (47.9%) and age 
2.3 (35.5%) f i s h .  Age c lasses  1.3 and 1 . 2  accounted f o r  9.7% and 2.0% of the 
t o t a l ,  respect ively.  Similar data f o r  the  Chilkoot River f i s h  (Table 7) indi-  
ca t e  t h a t  approximately 81,037 f i s h  (78.7%) were age 1 .3  and t h a t  19,525 (19.0%) 
were age 1.2. Only 2.4% of the  escapement was composed of other age c lasses .  

Catch: 

The harvest was cotnposed mostly of age 1 .3  f i s h  (56.6%) followed by age 2.3 
f i s h  (25.9%), age 2.2 (11.4%),  age 1.2 (4.9%),  and 1.2% other  age c lasses  
(Table 8 ) .  Early in the  r u n ,  age 1 .3  f i s h  predominated in the catch and 
accounted f o r  74.0% t o  94.4% of the  harvest (Figure 4 ) .  The percent of age 
1.3 f i s h  f e l l  t o  56.9% in the  catch of 1-3 August and continued t o  drop, reach- 
ing 9.6% of the  catch of 29-31 August and remained low through the  remainder of 
the season. The percent of age 2.3 f i s h  in the  catch showed a trend opposite 
of t h a t  exhibi ted by age 1 .3  f i s h .  I n i t i a l l y ,  age 2.3 f i s h  accounted f o r  1 ,9% 
of the  catch. The r e l a t i v e  abundance of t h i s  age c l a s s  s t ead i ly  increased a f t e r  
28 July t o  57.9% during the period 29-31 August and remained high thereafter-.  
Age 2.2 f i s h  exhibi ted a pa t te rn  s imi lar  t o  t h a t  age 2.3 w i t h  i n i t i a l  low counts 
(0.8% t o  4.3%), a r i s e  t o  a high of 30.9% i n  t he  period 29-31 August, and remain- 
ing a t  s imi lar  l eve l s .  Age 1 .2  f i s h  were very scarce in a l l  catches, t h e i r  con- 
t r ibu t ion  ranged from 0.8 t o  7.1%. Females were s l i g h t l y  more abundant than 
males in the catch (52.5% vs 47.5%) and t h i s  trend was evident within each prin-  
cipal  age c l a s s  except age 1 .2  where males (72.1%) were more prevalent than 
females (27.9%). 

Stock Iden t i f i ca t ion  

In t h i s  sect ion we summarize the  data per t inent  t o  estimating stock composition 
of the commercial catch. Estimates of c l a s s i f i c a t i o n  accuracy and confidence 
in t e rva l s  f o r  the age c l a s s  spec i f i c  est imates  a r e  of special concern because 
they e s t ab l i sh  the  power of the  ana lys is .  

Summary S t a t i  s t i c s  f o r  Sca1 e Measurements : 

The mean values and standard deviat ions of the  sca l e  var iab les  computed f o r  
Chilkat and Chilkoot Lake sockeye salmon taken in previous years  and used in  
the ana lys is  a r e  summarized in Table 9. The most obvious difference in these  
measurements i s  t ha t  Chilkat Lake f i s h  show considerably more growth in t h e i r  
f i r s t  freshwater year  than do Chil koot Lake f i s h  ( i  . e . ,  ID1 and NC1). 

Variable Select ion:  

Frequency p lo t s  of t h e  sca l e  measurement variables  showed t h a t  8 of the  33 
variables  were not normal ly  d i s t r ibu ted  and we excluded them from subsequent 
ana lys is .  The e igh t  var iab les  were SIX1, EIGHT], LMAX1, FOUR2, SIX2, EIGHTZ, 
LMIN2, and LMIN3. 
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Table 8. Age and sex composition o f  sockeye salmon sampled from the  commercial catch i n  Lynn Canal ( D i s t r i c t  
15),  by period, 1982. 

-------- 
1.2 2.2 1.3 2.3 OTHER Elm ---- 

W E  FEMhl.sE 'IOTAL W E - E  TfJFAL M E  FEMhLE IUTAL M E  FEMALE 'IWl'AL MALE FEMRGE 'wThlJ W E  FEMALE 'IUTAL 
-----11-____1__1____------------------1----------------------- 

0613-06/14N=(320) 25 
dL3FRS 25 25 25 1 161 1 417 2 577 17 35 52 35 17 52 1 237 1 493 2 730 
PERCENP 100.0 0.9 100.0 0.9 45.0 35.0 44.4 33.3 66.7 1.9 66.7 33.3 1.9 45.3 54.7 160.0 
=&36/" N=( 321) 59 4o 

99 98 20 117 2 4 4 3  2 8 8 5  5 3 2 8  231 288 519 39 78 117 2 870 3 311 6 181 
PERCEm 60.0 40.0 1.6 83.3 16.7 1.9 45.8 64.2 66.2 44.4 55.6 8.4 33.3 66.7 1.9 46.4 53.6 160.0 

g n 1 6 / 3 0  N=( 333) 
265 3 229 3 663 6 892 217 193 409 48 24 72 3 975 4 048 8 023 

PERCENP 9 3 2  66234 It85 4 4 3  5i4: 3.3 46.9 63.1 65.9 52.9 47.1 5.1 66.7 33.3 0.9 49.5 $0.5 160.0 

07 04-07/07 K (  328) dkms 359 103 462 76 101 176 3 023 4 175 7 198 231 282 512 50 50 3 6 8 8  4 7 1 1  8 3 9 9  
p w c ~ m  77.8 22.2 5.5 42.9 57.1 2.1 42.0 $.o 65.7 45.0 55.0 6.1 100.0 0.6 43.9 6 . 1  160.0 

07 ll-O7/l3 W (  334) d m m  453 101 553 201 50 50 101 4 2 6 9  4 1 1 1  8 3 8 6  
PER- 81.8 18.2 6.6 100.0 $9 3489 47.9 3790 52.1 3 2 8  7 ?f 50.0 50.0 1.2 50.9 49.1 1d0.0 

07 18-07/20 N=( 369) 
d ~ E R 5  648 34 34 67 101 5 033 5 923 10 956 307 375 682 67 135 202 6 088 6 534 12 622 

I PERCENT 
-I 

95.0 5.0 $!: 33.3 66.7 0.8 45.9 64.1 66.8 45.0 55.0 5.4 33.3 66.7 1.6 48.2 51.8 160.0 

a 07 25-07/28 K (  350) 
I d m m  2 315 1 090 3,405 1 512 550 2,062 14 934 20 552 35 486 3 299 2 887 6 186 272 543 815 22 333 25 621 47 954 

 PER^ 68.0 32.0 7.1 f3.3 26.7 4.3 42.1 37.9 94.0 53.3 46.7 12.9 33.3 66.7 1.7 46.6 53.4 160.0 
08 01-08/03 K (  434) 328 
&mi5 905 3,233 2 436 2 692 5,128 12  583 19 131 3l3Z!$ 76&!2 6466P09 1d2!:01 4z204 l v h 7 1 0  25486139 2g5y3 5:6703g 
mm f2.o 28.0 5.8 47.5 42.5 9.2 39.7 60.3 

08 08-08/13 W (  471) 
WkEIIS 1 566 783 2,340 2 985 5 417 8 402 11 203 11 750 224946& 7482587 lo6#$ 183{f$ 104 23 714 28 470 52 104 
PWCWP 66.7 33.3 4.5 35.5 64.5 16.1 48.8 51.2 0.2 45.4 54.6 160.0 

08 16-08/20 N=( 441) 
W k W S  1 051 421 1,472 2 225 2 712 4 937 6 675 8 413 15 088 4 380 4 728 gl$# 6 1 61 1 4  393 16 274 30 667 
PERCWP f l . 4  28.6 4.8 d5,i 34.9 i6 . l  4 . 2  35.8 49.2 48.1 51.9 0.2 46.9 3 . 1  160.0 

08 22-08/27 N=1 527) 
E U k W  471 141 613 2 279 2 697 4 976 4 142 3 677 7 819 5 301 5 533 10 834 225 45 270 12 418 12 094 24 512 
PERCENP 76.9 23.1 2.5 45.8 $4.2 20.3 53.0 47.0 31.9 48.9 51.1 44.2 83.3 16.7 1.1 50.7 49.3 160.0 
08 29 08/31 W (  353) && 30 61 91 1 912 1 620 3 532 387 710 1,097 3 536 3 082 6 617 30 61  91 5 896 5 533 11 429 
PERm 33.3 66.7 0.8 54.1 45.9 j0.9 35.3 64.7 9.6 43.4 46.6 57.9 33.3 66.7 0.8 31.6 48.4 160.0 

- _________I__________----------------------- 



Table 8. Age and sex composition of sockeye salmon sampled from the commercial catch in Lynn Canal ( D i s t r i c t  
1 5 ) ,  by period, 1982 (continued). 
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Table 9. Mean values and standard deviations o f  sca le  pat tern variables.  

Variable Chilkoot Cbilkat 

bkan Stanchard Deviation Mean Standard Deviation 



The va r i ab l es  se lec ted  by t h e  stepwise procedure and t h e i r  o rder  o f  s e l e c t i o n  
was ID1 , FOUR1, LMIN1 , TW03, and MINI. Comparison o f  t h e  accuracy o f  model s  
which inc luded  on ly  t he  f i r s t  va r i ab l e  selected, t he  f i r s t  two selected, and 
so f o r t h  (Table 10) showed t h a t  no increase i n  accuracy was obta ined a f t e r  the  
f i r s t  v a r i a b l e  ( ID1) was entered i n t o  t he  model and we, the re fo re ,  l i m i t e d  t he  
model t o  use t h i s  v a r i a b l e  exc l us i ve l y .  L i m i t i n g  t h e  va r i ab l es  used t o  ID1 
r e s u l t e d  i n  reduced t ime requ i r ed  t o  d i g i t i z e  each sca le  and s i g n i f i c a n t l y  
decreased t he  t ime requ i r ed  t o  p rov ide  s tock  composi t ion est imates dur ing  the  
f i s h i n g  season. 

The j ackkn i f ed  c l a s s i f i c a t i o n  accuracy o f  99.1% f o r  a  model w i t h  a  s i n g l e  v a r i -  
a b l e  i s  extremely h i gh  and con t r i bu ted  s i g n i f i c a n t l y  t o  t he  narrow conf idence 
i n t e r v a l s  o f  subsequent age c l a s s  s p e c i f i c  s tock  composi t ion est imates.  

Age Class Spec i f i c  Stock Composition Est imates:  

The age c l ass  s p e c i f i c  s tock  composi t ion est imates based on sca le  p a t t e r n  ana l ys i s  
o f  age 1.3 sockeye salmon sampled f rom t h e  commercial ca tch  (Table 11) i n d i c a t e s  
t h a t  among age 1.3 f i s h  the  Ch i l koo t  Lake f i s h  were more abundant than C h i l k a t  
Lake f i s h  throughout  the  e n t i r e  run.  One must, however, cons ider  t he  con t r i bu -  
t i o n  o f  o ther  age c lasses t o  ob ta i n  a  complete p i c t u r e  o.f the  abundance trends, 
these data a r e  summarized i n  t he  f o l l o w i n g  sec t ion .  

Catch apport ionment: 

The harves t  o f  273,528 sockeye salmon was comprised o f  149,366 Ch i l  koot  Lake 
f i s h  and 124,162 C h i l  k a t  Lake f i s h  (Table 12) .  The weekly catches f o r  each 
run  are shown i n  F igure  5. F i s h  o f  both runs were caught i n  each f i s h i n g  pe r i od  
du r i ng  t he  16 week season. C h i l  koo t  R i ve r  r u n  f i s h  predominated the  catches 
du r i ng  t he  pe r i od  13 June through 20 August, a f t e r  t h i s  date, catches were 
composed most ly  o f  C h i l k a t  R i ve r  f i s h .  The catches o f  C h i l k a t  R i ve r  f i s h  were 
s l i g h t  du r i ng  t he  f i r s t  6  f i s h i n g  per iods .  Beginning w i t h  t he  f i s h i n g  pe r i od  
o f  25 Ju l y ,  catches o f  C h i l k a t  R ive r  f i s h  increased sharp ly  and remained h i gh  
f o r  6  weeks. Catches o f  C h i l k a t  R i ve r  f i s h  f e l l  o f f  sharp ly  dur ing  September. 
Catches o f  Ch i l koo t  R ive r  f i s h  increased du r i ng  each successive weekly pe r i od  
reaching a peak du r i ng  t he  l a s t  week o f  J u l y .  Catches o f  C h i l  koot  R i ve r  f i s h  
remained h i gh  b u t  e x h i b i t e d  a  decreasing t r end  dur ing  t he  nex t  f o u r  f i s h i n g  pc r -  
iods.  Dur ing t he  l a s t  f i v e  weekly f i s h i n g  per iods,  the  inc idence o f  Ch i l koo t  
R i ve r  f i s h  was s l i g h t .  

Run Summary: 

The t o t a l  r e t u r n  o f  sockeye salmon t o  Ch i l koo t  Lake o r i g i n  was 252,339 o f  which 
149,366 were caught and 102,973 t o  spawn (Table 13) .  The e x p l o i t a t i o n  r a t e  f o r  
t h i s  run was 0.59. Age composi t ion data shows t h a t  t he  e x p l o i t a t i o n  r a t e  was 
r e l a t i v e l y  cons tan t  between age c lasses except f o r  age 1.2 f i s h  which expe r i -  
enced a s i g n i f i c a n t l y  lower  e x p l o i t a t i o n  r a t e  o f  0.36. 

The t o t a l  r e t u r n  o f  sockeye salmon o f  C h i l k a t  Lake o r i g i n  was 204,383 of which 
124,162 were harvested and 80,221 escaped t o  spawn (Table 13) .  The e x p l o i t a t i o n  
r a t e  f o r  t h i s  r un  was 0.67. E x p l o i t a t i o n  r a t e s  between two-ocean and three-  
ocean f i s h  v a r i e d  cons iderab ly ,  t he  r a t e s  by age c l ass  were: age 1.2, 0.49; 
age 2.2, 0.42; age 1.3, 0.74; and age 2.3, 0.68. 



Table 10.  Jackknifed c l a s s i f i c a t i o n  accuracy o f  sequen t ia l  l i n e a r  d i sc r iminan t  
f u n c t i o n s .  

Per cent Per cent 
Over all Chilkoot Chilkat 

Step Variable Classlfrcation Correctly Correctly 
Entered Accuracy Classified Classlf led 



Table 11. Age c l a s s  spec i f i c  stock composition est imates  and 90% confidence 
coe f f i c i en t s  calculated from sca le  pa t te rn  ana lys is  of age 1.3 
sockeye salmon in the  Lynn Canal ( D i s t r i c t  15) commercial f i she ry ,  
by period, 1982. 

Stat 
Week C h i 1  koot C h i l k a t  





Table 12. Stock composition est imates  of sockeye salmon catches in Lynn Canal ( D i s t r i c t  15) by age c l a s s  
and period, 1982, expanded from age 1 .3  sca le  pat tern ana lys is  (continued).  

-- - ---- 
1.2 2.2 1.3 2.3 Other Total - ---- - --- -------- 

Period System % NuntRr % Number % Number % Number % Nmber % Nmber 

~/w+/u Chilkoot 
Chilkat 
Total 

8/ 16 -8/ 20 Chilkoot 
Chilkat 
Total 

8/ 22-8/27 Chilkoot 
Chilkat 
Total 

8/29-8/31 Chilkoot 
Chilkat 
Total 

I 9/05-9/07 Chilkoot 89.9 90 0.9 6 88.5 3 91 2.3 27 15.7 
N Chilkat 10.1 10 99.1 628 11.5 51 97.7 1,145 84.3 
u 
I Total 100.0 100 100.0 634 100.0 442 100.0 1,172 100.0 

9/12-9/14 (hilkoot 62.0 7 0.2 1 58.6 42 0.4 4 3.3 
Chilkat 38.0 5 99.8 381 41.4 29 99.6 958 96.7 
Total 100.0 12 100.0 382 100.0 71 100.0 962 100.0 

9/19-9/22 Chilkoot 62.0 4 0.2 0 58.6 20 0.4 2 0.0 
Chilkat 38.0 2 99.8 182 41.4 14 99.6 457 100.0 
Total 100.0 6 100.0 182 100.0 34 100.0 459 100.0 

9/26-10/17 Chilkoot 0.0 0 0.0 0 70.0 7 0.0 0 0.0 
Chilkat 100.0 1 100.0 53 30.0 3 100.0 134 100.0 
Total 100.0 1 100.0 53 100.0 10 100.0 134 100.0 

Total Chilkoot 87.9 11,155 2.9 893 85.1 131,861 6.0 4,211 17.3 
Chilkat 12.1 1,632 97.1 30,280 14.9 23,092 94.0 66,547 82.7 
Total 100.0 13,486 100.0 31,173 100.0 154,951 100.0 70,759 100.0 -- ----- ---- 

The estimated abundance by age c l a s s  in the "other" category f o r  Chil kat Lake r u n  i s :  age 3.2, 37.4%; 
age 0.3, 28.1%; age 3.3, 32.9%; age 0.4,  1 .6%. 

2 The estimated abundance by age c l a s s  in the "other" category f o r  Chil koot Lake run i s :  age 3.3, 33.9%; 
age 0 ,4 ,  0.3%; age 1.4,  65.8%. 



6/6 6/20 "P4 7/18 81'1 8/15 8/29 9/12 9/26 10/10 10/24 

DATES 

Figure 5. The catch of Chilkoot and Chilkat Lake sockeye salmon i n  the Lynn Canal 
d r i f t  g i l l n e t  f i s h e r y ,  by period,  1982. 
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